Electromagnetic Rail Gun

Force (JxB)
Armature
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Current Flowing in the Rails Creates a Magnetic Field Which Interacts with the Current in
the Armature to Generate a Lorentz (JxB) Force



Electrical Power Requirements

Notional Navy EM Gun
Requirements:

* Fit. Mass - 15 kg
 Launch Mass - 20 kg

* Launch Velocity - 2.5 km/s
* Muzzle Energy - 63 MJ

* Breech Energy - ~150 MJ

* Barrel Length-10 m
 Peak Accel. - 45 kgee

* Firing Rate - 6 to 12 RPM

Input Current
A

8 ms
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NV

time

* Peak Input Voltage - ~12 kV
* Peak Charging Power - 15 to 30 MW




Steady State Problem

0=31.5MJ
every 10 seconds
- Cooling Water
Adiabatic Copper |- 300K o
- h=10000 Wim’K
/ omm |

Inside Face of Rail Rail Dimensions

10 m x 150 mm x 40 mm
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H:= .15 W:=10

L:=0.04 Tinf := 300 Qrail = 31.5-106
k= 401 t:=10
~_ Qrail
h:= 10000 qdot:= 7
7
gqdot = 5.25x 10
dot dot
T(x) := £~(L2 - X2) + Tinf + L322
2-k h
620
600
580
T(x) 560

540

520

I I I I I I I
0 0.005 0.01 0.015 0.02 0.025 0.03 0.035

X

500

T(0) = 614.738



	EM_Railgun_Problem.pdf
	Electromagnetic Rail Gun
	Electrical Power Requirements
	Steady State Problem


